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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make circuit area small 
in the case of realizing multi-gradated display in a liquid 
crystal display device incorporating a memory and to 
reduce the production cost of the device by providing a 
picture element circuit at the intersection part of a 
scanning line and a data signal conductor group, 
arranging a common line and a timing line group in 
parallel with a scanning line and connecting them to the 
picture element circuit 

SOLUTION: This device is equipped with one substrate 
where the picture element circuits 50 are arranged 
lengthwise and crosswise in a matrix state, the other 
substrate having a transparent counter electrode 70, a 
scanning circuit 1 driving the scanning line 100 and a 
data circuit 2 driving the data signal conductor group 
200. The scanning line 100 and the data signal conductor J§: tj| 

group 200 are orthogonally crossed with each other and ' 
the circuit 50 is provided at the intersection part 
between them. Furthermore, the common line 400 

supplying center voltage and the timing line group 300 supplying a timing signal are arranged in 
parallel with the scanning line and connected to the circuit 50. Thus, the yield is improved 
because circuit constitution is simplified in the case of realizing the multi-gradated display, and 
also the production cost is reduced. 
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* NOTICES * 

JPO and NCtPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] In the liquid crystal display which has the liquid crystal layer in which at 
least one side was pinched by the substrate of a transparent pair, and the substrate of 
these pairs to one side of the substrate of said pair In the field surrounded by two or 
more data signal track groups which intersect two or more scanning lines and said two 
or more scanning lines in the shape of a matrix, two or more timing track groups formed 
among said two or more scanning lines, and said two or more scanning lines and said 
two or more data signal track groups The memory which is connected to the 
corresponding scanning line and corresponding data signal track group, answers a scan 
signal— and incorporates and-holds the indicative data from a data signal - track group, 
The sample hold circuit where it connects with the memory, the data held at the 
memory are incorporated, and an output is controlled by the timing signal of the timing 
track group corresponding to said field, The liquid crystal display characterized by 
having the pixel electrode connected to the 1st switching means and 1st switching 
means controlled by the output of the aforementioned sample hold circuit. 
[Claim 2] In the liquid crystal display which has the liquid crystal layer in which at 
least one side was pinched by the substrate of a transparent pair, and the substrate of 
these pairs to one side of the substrate of said pair In the field surrounded by two or 
more data signal track groups which intersect two or more scanning lines and said two 
or more scanning lines in the shape of a matrix, two or more timing track groups formed 
among said two or more scanning lines, and said two or more scanning lines and said 
two or more data signal track groups The memory which is connected to the 
corresponding scanning line and corresponding data signal track group, answers a scan 
signal, and incorporates and holds the indicative data from a data signal track group, 
The selection circuitry which is connected to the memory and incorporates the data held 
at the memory and by which an output is controlled by the timing signal of two or more 
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of said timing track groups, The liquid crystal display characterized by having the pixel 
electrode connected to the 1st switching means and 1st switching means controlled by 
the output of the selection circuitry. 

[Claim 3] The liquid crystal display characterized by forming in another side of the 
substrate of said pair the counterelectrode which counters said pixel electrode in claim 1 
or 2. 

[Claim 4] The liquid crystal display characterized by forming in said sample hold circuit 

two or more 2nd switching means connected to said memory in claim 1. 

[Claim 5] The liquid crystal display characterized by forming in said selection circuitry 

two or more 2nd switching means connected to said memory in claim 1. 

[Claim 6] The liquid crystal display characterized by forming two or more common lines 

among said two or more scanning lines, and forming said 1st switching means in the 

common line corresponding to said surrounded field in claim 1 or 2. 

[Claim 7] The amplitude of the liquid crystal driver voltage impressed to said 
counterelectrode in claim 1 or 2 is a liquid crystal display characterized by being almost 
equal mutually, a frame period being divided into two or more subframes, and the die 
length of the period of the divided subframe differing. 

[Claim 8] The amplitude of the liquid crystal driver voltage impressed to said 
counterelectrode in claim 1 or 2 is a liquid crystal display which it differs mutually, and 
a frame period is divided into two or more subframes, and is characterized by the die 
length of the period of the divided subframe being almost equal. 

[Claim 9] The actual value of an electrical potential difference [ in / in claim 1 or 2, the 
wave of the liquid crystal driver voltage impressed to said counterelectrode is mutually 
equal, a frame period is divided into two or more subframes, and the die length of the 
period of the divided subframe differs, and / the period of the subframe ] is a liquid 
crystal display characterized by changing in proportion to the period of the subframe. 
[Claim 10] It is the liquid crystal display characterized by having two or more common 
lines in said two or more scanning lines, and those common lines and said liquid crystal 
driver voltage having the period when the electrical potential difference which becomes 
equal to the main electrical potential difference of said liquid crystal driver voltage is 
impressed to the beginning of the subframe in claim 7 thru/or 9. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] This invention relates to a active matrix liquid crystal display, 

especially relates to a memory built-in active-matrix liquid crystal display. 

[0002] 

[Description of the Prior Art] Although the conventional active-matrix drive method is 
stated to the Shunsuke Kobayashi work of publication, and a "color liquid crystal 
display" (Sangyo Tosho Publishing) in 1990, in case the liquid crystal display of a 
active-matrix mold is driven, a 1-time scan pulse is impressed for every frame time by 
the scanning line. Usually, the timing of this pulse has shifted from the panel bottom in 
order toward the bottom. As time amount of one frame, 1/60 second is used well, since 
480 scans are carried out to 1 frame time by the color panel of 640x480 dots which is a 
typical pixel configuration - the time amount width of face of a scan pulse - (l/60)/480 
■- it has been s = about 35 microseconds. 

[0003] On the other hand, the liquid crystal driver voltages impressed to the liquid 
crystal which is a pixel for one line to which a scan pulse is impressed are impressed to 
a signal line all at once synchronizing with a scan pulse. In the selection pixel to which 
the gate pulse was impressed, the gate electrode voltage of TFT connected to the 
scanning line becomes high, and TFT is turned on. At this time, liquid crystal driver 
voltage is impressed to a display electrode via between the source of TFT, and a drain, 
and charges the pixel capacity which doubled the liquid crystal capacity formed between 
a display electrode and the counterelectrode formed on the opposite substrate, and the 
load-carrying capacity arranged to the pixel. By repeating this actuation, an electrical 
potential difference is repeatedly impressed to the pixel capacity of the whole panel 
surface at liquid crystal for every frame time. 

[0004] This liquid crystal applied voltage is reversing a polarity for every frame time, 
and is performing alternating current-ization. Consequently, liquid crystal drive 
frequency usually becomes 30 Hertz of the frequency of 1/this 2 at the time of the frame 
frequency of 60 Hertz. Since the polarity of this signal electrode is reversed every 35 
microseconds of one scan period in the case of the above-mentioned panel of 640x480 
dots, the drive frequency of a signal electrode is 640x60 / 2Hz = 14.4kHz. It will be about 
500 times the liquid crystal drive frequency. That is, even when the image to display 
does not change, the potential of a signal-electrode line is changed to the high speed. 
[0005] 

[Problem(s) to be Solved by the Invention] Since power consumption is proportional to a 
frequency, much power is consumed with the conventional technique. Then, these 
people have proposed the liquid crystal display which reduces power consumption 
sharply by Japanese Patent Application No. No. 62996 [ eight to ], and Japanese Patent 
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Application No. No. 15979 [ eight to ]. This liquid crystal display is equipped with the 
indicative -data holding circuit and the switching means controlled by the indicative 
data currently held for every pixel. According to this equipment, the alternating voltage 
for driving liquid crystal is impressed to the counterelectrode which is one electrode of 
liquid crystal, and the display electrode which is an electrode of another side is 
controlled by the aforementioned switching means. That is, when a switching means is 
an ON state, the alternating voltage of a counterelectrode is impressed to liquid crystal, 
and when a switching means is an OFF state, an electrical potential difference is not . 
impressed to liquid crystal. 

[0006] By this approach, when there is no modification in the contents of the indicative 
data, potential of a signal line or the scanning line cannot be changed, and power 
consumption can be reduced. 

[0007] However, while a circuit field becomes large since the capacity of a switching 
means and the same number was formed in order to indicate by multi-tone by this 
approach, a circuit pattern becomes complicated, the yield falls and the problem that a 
manufacturing cost increases arises. Moreover, even if a numerical aperture falls to 
making it a transparency mold and it makes it a reflective mold, it needs whether for a 
pixel electrode to be made small and to form in a substrate front face, or to form a thick 
insulator layer and to form in the upper layer. 

[0008] In case the purpose of this invention realizes a multi-tone display with the liquid 
crystal display which contained memory, it makes circuit area small, and it is to reduce 
the manufacturing cost. 
[0009] 

[Means for Solving the Problem] In the liquid crystal display which has the liquid 
crystal layer in which at least one side was pinched by the substrate of a transparent 
pair, and the substrate of these pairs as the 1st configuration to one side of the 
substrate of said pair In the field surrounded by two or more data signal track groups 
which intersect two or more scanning lines and said two or more scanning lines in the 
shape of a matrix, two or more timing track groups formed among said two or more 
scanning lines, and said two or more scanning lines and said two or more data signal 
track groups The memory which is connected to the corresponding scanning line and 
corresponding data signal track group, answers a scan signal, and incorporates and 
holds the indicative data from a data signal track group, The sample hold circuit where 
it connects with the memory, the data held at the memory are incorporated, and an 
output is controlled by the timing signal of the timing track group corresponding to said 
field, It considers as the configuration which has the pixel electrode connected to the 1st 
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switching means and 1st switching means controlled by the output of the 
aforementioned sample hold circuit. 

[0010] In the liquid crystal display which has the liquid crystal layer in which at least 
one side was pinched by the substrate of a transparent pair, and the substrate of these 
pairs as the 2nd configuration moreover, to one side of the substrate of said pair In the 
field surrounded by two or more data signal track groups which intersect two or more 
scanning lines and said two or more scanning lines in the shape of a matrix, two or more 
timing track groups formed among said two or more scanning lines, and said two or 
more scanning lines and said two or more data signal track groups The memory which 
is connected to the corresponding scanning line and corresponding data signal track 
group, answers a scan signal, and incorporates and holds the indicative data from a 
data signal track group, The selection circuitry which is connected to the memory and 
incorporates the data held at the memory and by which an output is controlled by the 
timing signal of two or more of said timing track groups, It considers as the 
configuration which has the pixel electrode connected to the 1st switching means and 
1st switching means controlled by the output of the selection circuitry. 
[0011] The configuration which has the counterelectrode which counters a pixel 
electrode may be added to the substrate of above-mentioned another side at these 
configurations. 

[0012]_It is good for the l^stconfiguration also as a configuration by which two or more 
2nd switching means connected to memory are formed in a sample hold circuit. 
[0013] It is good for the 2nd configuration also as a configuration by which two or more 
2nd switching means connected to memory are formed in a selection circuitry. 
[0014] Furthermore, two or more common lines are formed between the scanning lines 
of both configurations, and it considers as the configuration with which the 1st 
switching means is connected to the common line corresponding to the field surrounded 
by a data signal track group and the scanning line. 

[0015] Moreover, when making these liquid crystal displays drive, it is desirable to take 
the following drive approaches. 

[0016] (l) Make mutual almost equal the amplitude of the liquid crystal driver voltage 
impressed to a counterelectrode and a pixel electrode, divide a frame period into two or 
more subfirames, and change the die length of the period of the divided subframe. 
[0017] (2) Change mutually the amplitude of the liquid crystal driver voltage impressed 
to a counterelectrode and a pixel electrode, divide a frame period into two or more 
subframes, and make almost equal the die length of the period of the divided subframe. 
[0018] (3) The wave of the liquid crystal driver voltage impressed to a counterelectrode 
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and a pixel electrode is mutually made equal, divide a frame period into two or more 
subframes, change the die length of the period of the divided subframe, and change the 
actual value of the electrical potential difference in the period of the subframe in 
proportion to the square of the period of the subframe. 

[0019] (4) Liquid crystal driver voltage prepares the period which becomes equal to a 
main electrical potential difference in the beginning of each above-mentioned subframe. 
[0020] When these drive approaches are explained concretely, liquid crystal driver 
voltage is the alternating voltage by which the voltage waveform of one frame which 
consists of n subframes was repeated periodically, and it is made mutually different 
[ the time quadrature in each subframe period of the absolute value of a difference with 
a main electrical potential difference ] from each other. Furthermore, the period when 
the electrical potential difference impressed to liquid crystal at the beginning of each 
subframe is set to 0 (reset period), i.e., the period when liquid crystal driver voltage 
becomes equal to a main electrical potential difference, is established. 
[0021] The 1st switching means formed in the pixel drive controls connection between a 
pixel electrode and the main electrical potential difference of liquid crystal driver 
voltage. 

[0022] When the ibit indicative data of a timing signal of memory is "1" during the i-th 
subframe period, When the 1st switching means connected to the pixel drive is 
controlled_and the rbit indicative data of memory is "0" so that an electrical potential 
difference equal to a main electrical potential difference may be impressed to a pixel 
electrode, The 1st switching means for a pixel drive is controlled so that liquid crystal 
driver voltage and an equal electrical potential difference are impressed to a pixel 
electrode. 

[0023] For example, the case of the number n= 3 of a subframe is taken for an example, 
and actuation is explained, 

[0024] One frame is divided into the 1st, 2nd, and 3rd subframe. Liquid crystal driver 
voltage is set up so that the time quadrature in each subframe period of the absolute 
value of a difference with a main electrical potential difference may be set to VI, 
V2=2V1, and V3=4V1. 

[0025] When the contents of memory are "011", by the 1st subframe, the 1st switching 
means for a pixel drive will be in O condition by the OFF condition and the 2nd 
subframe, and will be in ON condition in the 3rd subframe. Therefore, the difference of 
liquid crystal driver voltage and a main electrical potential difference is impressed to 
liquid crystal only at the 2nd and 3rd subframe, and an electrical potential difference is 
not impressed to the 1st subframe. That is, at the 1st subframe, it is [ subframe / 
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electrical-potential-difference 2V1 and / 3rd ] 4V1 in an electrical potential difference 0 
and the 2nd subframe. It is impressed. Therefore, the average of the electrical potential 
difference impressed to one frame is (0+2V1+4V1) / 3=2V1. It becomes. Thus, in the case 
of n= 3, it is possible to impress the electrical potential difference of 2n=23=8 passage to 
liquid crystal, and the gradation of 8 level can be displayed. 

[0026] When changing from the 3rd subframe to the 1st subframe of the following frame, 
the 1st switching means for a pixel drive changes from ON condition to an OFF 
condition. At this time, if there is no reset period, the electrical potential difference of 
the 3rd subframe will be held in the 1st subframe, and a desired drive cannot be 
performed. 
[0027] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail. 

[0028] At least one side pinches a liquid crystal layer to the substrate of a transparent 
pair, and the substrate of these pairs, and forms two or more data signal track groups 
which consist of two or more scanning lines formed in the scanning circuit at one side of 
the substrate of the pair, and n data signal lines which intersect those scanning lines in 
the shape of a matrix, and two or more timing track groups which consist of n timing 
lines among those scanning lines. Moreover, connect with the scanning line and n data 
signal track groups corresponding to the field surrounded by the scanning line and n 
data signal track groups, and the scan signal impressed to the scanning line is 
answered. The memory which incorporates and holds n indicative datas from n data 
signal track groups, The sample hold circuit where it connects with the memory, the 
indicative data signal held at the memory is incorporated and held, and an output is 
controlled by the timing signal of a timing track group, The 1st switching means 
controlled by the output of the sample hold circuit, The pixel electrode connected to the 
1st switching means, and the scanning circuit which drives the scanning line, The data 
signal circuit which drives those data signal track groups, and the source of liquid 
crystal drive alternating voltage which supplies the liquid crystal drive alternating 
voltage VCP which drives liquid crystal to a counterelectrode, Timing signals VFl, VF2, 
and VF3 It consists of a timing circuit which generates VFn, and a central potential 
circuit which supplies the main electrical potential difference VCNT of the liquid crystal 
drive alternating voltage VCP to a pixel circuit. 

[0029] Moreover, the scanning line and a data signal track group are made to intersect 
perpendicularly mutually, and the above-mentioned pixel circuit is established in those 
intersections. Furthermore, the timing track group which supplies the common line 
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which supplies a main electrical potential difference, and a timing signal is arranged to 
the scanning line and parallel, and it is made to connect with a pixel circuit. 
[0030] Pixel circuits are n indicative datas VF1, VF2, and VF3 impressed to a data 
signal track group. Electrical potential differences VMl, VM2, and VM3 corresponding 
to --VFn Memory which stores --VMn, The memory to electrical potential differences 
VMl, VM2, and VM3 It is controlled by the electrical potential difference VS held by 
the sample hold circuit which chooses, takes out and holds VMn, and the sample hold 
circuit, and consists of the 1st switching means which determines the connection 
condition of a pixel electrode and a common line, a sample hold circuit the time of 
VF1= "1" - VMl - a sample - carrying out - VS=VM1 ****** it holds, and at the time 
of VFn= "1", the sample of the VMn is carried out and it holds as VS=VMn. 
[0031] memory - 1st subfield Tl of the scan electrical potential difference VG of the 
scanning line the time of taking the electrical-potential- difference value which operates 
memory, when an electrical potential difference is VGl = "1" that is, - data signal 
electrical potential difference VDl of a data signal track group sampling -- VMl =VD1 
****** - it holds in memory. When the electrical potential difference in the n th subfield 
Tn is VGn= "1", the scan electrical potential difference VG of the scanning line samples 
the data signal electrical potential difference VDn of a data signal track group, and 
holds memory as VMn=VDn. 

[0032] a sampling hold circuit - 1st subfield Tl the electrical potential difference VM 1 
held at memory when the electrical potential difference VF1 of a timing track group was 
VF1= "1" (i.e., when taking the eiectrical-potential-difference value from which the 
electrical potential difference impressed to memory will be in ON condition) - sampling 
- VS=VM1 ****** - it holds. 

[0033] It is the electrical potential difference VM 1 on which the sampling hold circuit 
was held at memory when the electrical potential difference VFn of the timing track 
group in the n-th subfield Tn was VFn= "1" (i.e., when taking the 
electrical-potential-difference value from which the electrical potential difference 
impressed by memory will be in ON condition). It samples and holds as VS=VMn. 
[0034] The 1st switching means will be in ON condition, when the electrical potential 
difference VS held in the sampling hold circuit is VS= "1 M , connects a common line with 
a pixel electrode, will be in an OFF condition at the time of VS= "0", and will open 
connection of a pixel electrode and a common line. 

[0035] As a sample hold circuit at this time, it can realize by the 2nd n switching means 
and 1st at least one capacity, and memory can consist of the 3rd n switching means and 
the 2nd capacity of the same number. 
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[0036] Moreover, it is good to connect the 1st and 2nd above-mentioned capacity and the 
1st switching means to a common line, respectively, or to make it ground. 
[0037] Moreover, using selection circuitries, such as an AND circuit, instead of a sample 
hold circuit is also considered. 

[0038] <Example 1> drawing 1 shows the block diagram of the liquid crystal display of 
one example in this invention. 

[0039] The substrate which is one side to which this liquid crystal display has arranged 
the pixel circuit 50 in the shape of a matrix in all directions, The substrate of another 
side which has the transparent counterelectrode 70, and the liquid crystal layer 
inserted among both substrates, The scanning circuit 1 which drives the scanning line 
100, and the data circuit 2 which drives the data signal track group 200, The source 5 of 
liquid crystal drive alternating voltage which supplies the liquid crystal drive 
alternating voltage VCP which drives liquid crystal to a counterelectrode 70, A timing 
signal VFl, VF2, and VF3 It consists of a timing circuit 3 to generate and a central 
potential circuit 4 which supplies the main electrical potential difference VCNT of the 
above-mentioned liquid crystal drive alternating voltage VCP to the above-mentioned 
pixel circuit 50. 

[0040] Moreover, the scanning line 100 and the data signal track group 200 go direct 
mutually, and establish the above-mentioned pixel circuit 50 in those intersections. 
Furthermore, the timing track group 300 which supplies the common line 400 which 
supplies a main electrical potential difference, and a timing signal is arranged at the 
scanning line and parallel, and is connected to the pixel circuit 50. 

[0041] Drawing 2 is the block diagram showing the configuration of the pixel circuit 50 
of the liquid crystal display in the case of impressing three indicative datas to the data 
signal track group in this invention. The pixel circuit 50 is three indicative datas VFl 
impressed to a data signal track group, VF2, and VF3. Corresponding electrical 
potential differences [ VM / VM, VM 12 /, and / 3 ] 1 Stored memory 10, Electrical 
potential differences [ VM / VM, VM 12 /, and / 3 ] 1 It is controlled by the electrical 
potential difference VS held by the sample hold circuit 20 chosen, taken out and held 
and the sample hold circuit 20, and consists of the 1st switching means 30 which 
determines the connection condition of the pixel electrode 40 and the common line 400. 
a sample hold circuit 20 the time of VFl= "1" -- VM1 -- a sample - carrying out -- 
VS=VM1 ****** -- holding - the time of VF2 = "1" VM2 - a sample ~ carrying out - as 
VS=VM2 - holding - the time of VF3 = "1" - VM3 a sample - carrying out - VS=VM3 
****** -• it holds. 

[0042] Drawing 3 is a circuit diagram which realizes the pixel circuit 50 shown with the 
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block diagram of drawing 2 . Memory 10 consists of memory space 14, 15, and 16 as 3 
sets of memory 11, 12, and TFT 13 and the 2nd capacity as 3rd switching means. A 
sample hold circuit 20 consists of hold capacity 24 of one piece as three samplings 21, 22, 
and TFT 23 and the 1st capacity as 2nd switching means. Moreover, the switch TFT31 
was formed as 1st switching means 30 which controls the electrical potential difference 
of a pixel electrode. However, as 1st, 2nd, and 3rd switching means, although TFT is 
used in this example, if it has a switching function, it will not matter. Moreover, if the 
1st and 2nd capacity is also the component which has memory storage functions, such 
as a capacitor, it will not matter. 

[0043] memory TFT 11 the scan electrical potential difference VG of the scanning line 
100 1st subfield Tl the time, at i.e., the taking the electrical-potential-difference value 
which operates memory TFT 11 time, of VGl = "1" ■■ data signal electrical potential 
difference VD1 of the data signal track group 200 sampling - VM1 =VD1 ****** -- it 
holds to memory space 14. 

[0044] memory TFT 12 -- the scan electrical potential difference VG of the scanning line 
100 - 2nd subfield T2 the time of VG2= "1" the data signal electrical potential 
difference VD2 of the data signal track group 200 -- sampling -- VM2 =VD2 ****** it 
holds to memory space 15. 

[0045] For memory TFT 13, the scan electrical potential difference VG of the scanning 
line 100 is 3rd subfield T3. At the time of VG3= "1", the data signal electrical potential 
difference VD3 of the data signal track group 200 is sampled, and it holds to memory 
space 16 as VM3=VD3. 

[0046] sampling TFT21 - electrical potential difference VF1 of the timing track group 
300 Electrical potential difference VM 1 held at memory space 14 when it was VF1 = "1" 
(i.e., when memory TFT11 takes the electrical-potential-difference value which operates 
ON condition) sampling - VS=VM1 ****** - it holds in the hold capacity 24. It is the 
electrical potential difference VM 2 held at memory space 15 when sampling TFT22 
took the electrical-potential-difference value which operates memory TFT12 when the 
electrical potential difference VF2 of the timing track group 300 is VF2= "1" that is,. It 
samples and is VS=VM2. It carries out and holds in the hold capacity 24. sampling 
TFT23 electrical potential difference VF3 of the timing track group 300 Electrical 
potential difference VM 3 held at memory space 16 when it was VF3 = "1" (i.e., when 
taking the electrical-potential-difference value which operates memory TFT13) 
sampling - VS=VF3 ****** - it holds in the hold capacity 24. 

[0047] A switch TFT31 will be in ON condition, when the electrical potential difference 
VS held at the hold capacity 24 is VS= "1", and the common line 400 is connected with 
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the pixel electrode 40, it will be in an OFF condition at the time of VS= "0", and 
connection of the pixel electrode 40 and the common line 400 will be opened wide. 
[0048] The timing chart of the 1st signal wave form which operates the 1st example 
which shows actuation of the 1st example of this invention constituted as mentioned 
above to drawing 4 explains to a detail. The liquid crystal drive alternating voltage VCP, 
the pixel electrode driver voltage VPX of the pixel electrode 40, and the liquid crystal 
applied voltage VLC of the counterelectrode 70 supplied from the electrical potential 
difference VS held at the electrical potential differences [ VM / VM, VM 12 /, and / 3 ] 1 
on which the signal shown in drawing 4 was held at the output VFl of a timing circuit, 
VF2, VF3, and memory space 14, 15, and 16, and the hold capacity 24, and the 
alternating-voltage circuit 5 can be expressed with the formula of VLC=VCP-VPX. The 
output VCP of an alternating-voltage circuit is the period TO of one frame which is the 
alternating voltage on the basis of the electrical potential difference VCNT of a central 
potential circuit, and is the period. Although determined from conditions, such as a 
flicker at the time of a display, and power consumption, it is TO =l/60s=16.6ms here. It 
setup. 

[0049] One frame is Tl. The 1st subframe of a period, and T2 It is divided into the 2nd 
subframe of a period, and the 3rd subframe of the period of T3. Here, it is T2 =2T1 and 
T3=4T1. It setup. 

[0050] the output VFl of a timing circuit, VF2, and VF3 a period - TO it is - VFl Period 
tO of the beginning of the 1st subframe "1" becoming - VF2 Period tO of the beginning 
of the 2nd subframe "1" becoming - VF3 It is set to 'T' at the period tO of the 
beginning of the 3rd subframe. Here, it is tO. Tl, T2, and T3 It compares and is time 
amount short enough. 

[0051] For the electrical potential difference VCP impressed to a counterelectrode 70, 
the amplitude value to the main electrical potential difference VCNT is **V0. It is the 
alternating voltage which a polarity reverses during each subframe period, and they are 
VFl and VF2. Or VF3 When it is in the condition of "1", it is set up so that it may 
become equal to the main electrical-potential-difference value VCNT. 
[0052] In drawing 4 . the case where the outputs [ VM / VM, VM 12 I and / 1 ] 3 of 
memory 10 change to "000" from "110" is taken for the example. Outputs [ VM / VM, VM 
12 /, and / 3 ] 1 of memory 10 The changing timing is VFl, VF2, and VF3, in order to be 
dependent on write-in actuation of memory 10. It is not necessary to make it 
synchronize especially in VCP. 

[0053] It sets to the 1st subframe at first, and is the output VM 1 of memory 10. Since it 
is "0", VS=VM1 = "0" is held and a switch TFT31 will be in an OFF condition. Therefore, 
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the electrical potential difference impressed to liquid crystal at this period is VLC=0. It 
sets to the 2nd subfirame and is the output VM 2 of memory 10. Since it is "1", VS=VM2 
= "1" is held and a switch TFT31 will be in ON condition, therefore, the electrical 
potential difference impressed to liquid crystal at this period - VLC=**V0 it is . In the . 
3rd subframe, since the output VM 3 of memory 10 is "1", VS=VM3= "1" is held and a 
switch TFT31 will be in ON condition, therefore, the electrical potential difference 
impressed to liquid crystal at this period VLC=**V0 it is . Therefore, the average of 
the absolute value of the electrical potential difference impressed to liquid crystal at one 
frame of the beginning is set to VAV=(V0xT3+VOxT+0xTl)/TO=6V0xTl/TO (=6alpha). 
According to this approach, with the combination of n= 3 indicative datas currently held 
at memory space 14, 15, and 16 At the time of "000", at the time of VAV=0 and "001" At 
VAV=alpha, the time of "010" It is alike and it is possible to impress t at VAV=2alpha 
and the time of "Oil" ] the average electrical potential difference of the 2n=23=8 passage 
of VAV=7alpha to liquid crystal at VAV=6alpha and the time of "111" at VAV=5alpha and 
the time of "110" at VAV=4alpha and the time of "101" at VAV=3alpha and the time of 
"100." Thereby, gradation can be displayed. 

[0054] When changing from the 3rd subframe of the 1st frame to the 1st subframe of the 
2nd frame, it changes to VS= "0" from VS= "1", and a switch TFT31 changes from ON 
condition to an OFF condition. For example, if the electrical potential difference is 
impressed to liquid crystal at this timing, when a switch TFT31 changes to an OFF 
condition, this electrical potential difference will be held and cannot be set to 0 of a 
request of the electrical potential difference impressed to liquid crystal at the period of 
the 1st subframe of the 2nd frame. At this invention, it is VFl, VF2, or VF3. Since it has 
set up so that an electrical potential difference may not be impressed to VCP=VCNT, i.e., 
liquid crystal, when it is set to "1" and VS changes, it can be referred to as 0 of a request 
of the electrical potential difference impressed to liquid crystal at the period of the 1st 
subframe of the 2nd frame. 

[0055] At drawing 4 , it is VM2 to the period of the 3rd frame in the 2nd frame. And 
VM3 It has changed to "0" frpm "1." At this time, it is VFl, VF2, and VF3= "0", and since 
an OFF condition has sampling 21, 22, and TFT 23, change of VM2 and VM3 does not 
affect VS. That is, the condition of a switch TFT31 does not change and does not affect 
liquid crystal. At the following frame, these change is VF2. Or VF3 Liquid crystal is 
affected only after being set to "1." Thus, since memory 10 and a switch 31 have 
dissociated, with the electrical potential difference impressed to liquid crystal, the 
contents of memory 10 are asynchronous and can be written in. 

[0056] A switch TFT31 is always in an OFF condition, and it is set to VLC=0 after the 
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3rd frame from which the condition of memory was set to "000." 

[0057] Thus, when constituted, it is VMl, VM2, and VM3 by memory space 14, 15, and 
16. If held good, unless a display image will change, it is not necessary to rewrite the 
contents of memory. That is, it is 2n with a memory built-in liquid crystal display by 
using this invention. The gradation display of level is attained, it is still smaller and the 
liquid crystal display of a low power can be offered. 

[0058] Since VS is changed for every subframe by moving a charge between memory 
space 14, 15, and 16 and the hold capacity 24, VMl, VM2, and VM3 A voltage level is 
VM1, VM2, and VM3 by being equalized gradually and leak of memory 11, 12, and TFT 
13. Although a voltage level will fall What is necessary is just to use a capacity small as 
a hold capacity 24 for a big capacity as memory space 14, 15, and 16, in order to prevent 
this. Moreover, when it becomes every frame number fixed even when a display image 
does not change, and below a fixed electrical potential difference, the indicative data of 
memory may be rewritten. Furthermore, if it rewrites to extent to which power 
consumption does not increase by this rewriting, not only a miniaturization but the 
effectiveness of a low power is maintainable. 

[0059] Drawing 5 is the timing chart showing the 2nd signal wave form which operates 
the 1st example. 

[0060] Although VF1, VF2, VF3, VMl, VM2, VM3, and VS are the same as the 1st 
signal wave form shown in drawing 4 , VCP(s) differ. Although VCP was the 
symmetrical wave which the polarity reversed at the subframe period and was an 
alternating current wave form which does not have a dc component in a subframe 
period in the 1st signal wave form, VCP is a wave which contains a dc component in the 
one -frame period which does not reverse a polarity in a subframe period, therefore 
consists of the 1st, 2nd, and 3rd subframe in the 2nd signal wave form. In order to 
compensate this dc component, as shown in drawing 5 , a polarity is reversed for every 
frame, and it has become an alternating current wave form without the dc component 
which made the period of two frames one period. If this 2nd signal wave form is used, 
since the frequency of VCP can be reduced compared with the 1st signal wave form, 
power consumption can be reduced further. 

[0061] Drawing 6 is the timing chart showing the 3rd signal wave form which operates 
the 1st example. 

[0062] One frame period TO It is Tl like the 1st and 2nd signal wave forms. The 1st 
subframe of a period, and T2 The 2nd subframe of a period, and T3 Although divided 
into the 3rd subframe of a period, unlike the 1st and 2nd signal wave forms, it is 
Tl=T2=T3=T0/3. In the 1st subframe, it sets to **V2 and the 3rd subframe in **V1 and 
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the 2nd subframe, and the amplitude of VCP is **V3. It is set up. At drawing 6 , it is 
V2=2V1 and V3 =4V1. It set up. Moreover, although VCP was set as the wave which 
makes two frames one period like the 2nd signal wave form, equivalent effectiveness is 
acquired even if it uses for a subfirame period the wave which makes one period one 
frame which a polarity reverses like the 1st signal wave form. The average VAV of the 
absolute value of the electrical potential difference impressed to liquid crystal by 
making VCP into such a wave at one frame With the combination of n= 3 indicative 
datas currently held at memory space 14, 15, and 16 It is set to 
VAV=(0xV3+lxV2+lxV0)/3=2Vl/3=2xbeta=2beta at the time of 

VAV=(0xV3+0xV2+lxVl)/3=Vl / 3 (=beta), and "010" at the time of VAV=0 and "001" at 
the time of "000." It is made the same. At VAV=3xbeta=3beta and the time of "100" at 
the time of "011" VAV=4xbeta=4beta, At the time of "101", it is possible at 
VAV=5xbeta=5beta and the time of "110" to impress the average electrical potential 
difference VAV of the 2n=23=8 passage of VAV=7xbeta=7beta to liquid crystal at 
VAV=6xbeta=6beta and the time of "111", and, thereby, gradation can be displayed at 
them. In the 1st and 2nd signal wave form, if the number n of an indicative data 
increases, the minimum value of a subframe period will increase rapidly, but in the 3rd 
signal wave form, altogether, since it is the same, a subframe period can lengthen the 
minimum value of a subframe period compared with the 1st and 2nd signal wave form. 
That^is, the highest frequency component of VCP becomes low compared with the 1st 
and 2nd signal wave form, therefore can reduce power consumption. 
[0063] Drawing 7 is the timing chart showing the 4th signal wave form which operates 
the 1st example. 

[0064] Although VFl, VF2, VF3, VM1, VM2, VM3, and VS are the same as the 3rd 
signal wave form shown in drawing 6 , VCP(s) differ. Although the absolute value of the 
electrical potential difference in a subframe period was changed by changing the 
amplitude of VCP the whole subframe in the 3rd signal wave form, in the 4th signal 
wave form, pulse width is changed instead of the amplitude of VCP, and the absolute 
value of the electrical potential difference in a subframe period is changed. At drawing 
2 , it is the pulse width of VCP in the 1st, 2nd, and 3rd subframe period tl, t2=2xtl =2tl, 
and t3 =4xtl =4tl It has set up. The average VAV of the absolute value of the electrical 
potential difference impressed to liquid crystal by making VCP into such a wave at one 
frame With the combination of n= 3 indicative datas currently held at memory space 14, 
15, and 16 At the time of "000", at the time of VAV=0 and "001" VAV=(0xt3+0xt2+V0 
xtl)/T0=V0 xtl/TO (=gamma), It is set to VAV=(0xt3+V0 

xt2+0xtl)/3=V0x2xtl/T0=2gamma at the time of "010." It is made the same. The 
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VAV=7gamma thing for which 2n of average electrical potential differences VAV of =23 
=8 passage is impressed to liquid crystal at the time of VAV=6gamma and "111" is 
possible at the time of VAV=5gamma and "110" at the time of VAV=4gamma and "101" 
at the time of VAV=3gamma and "100" at the time of "Oil." Thereby, gradation can be 
displayed. Although VCP consists of many voltage levels in the 4th signal wave form, 
even if the number n of an indicative data increases, since VCP consists of 3 level of 
VCNT+VO, VNCT, and VNCT-VO, it can consider the source of liquid crystal drive 
alternating voltage which outputs VCP as an easy configuration in the 5th signal wave 
form. 

[0065] It is 2n although especially this example showed the configuration which 
displays 8 gradation. The number of the number of data wiring, memory space (the 
number and memory space of Memory TFT), a sample hold circuit (number of Sampling 
TFT, hold capacity), and a timing line is changed n times to display the gradation of 
level. Moreover, a subfield is equally divided into n pieces, it divides by the time amount 
which set up the electrical potential difference of n level, or was proportioned in the 
square of the minimum subfield period, and the drive approach should just also set to n 
processing performed by above 3, such as impressing an electrical potential difference 
with the equal amplitude. 

[0066] <Example 2> drawing 8 shows the block diagram of the liquid crystal display of 
. the 2nd example in this invention. The substrate which is one side to which this liquid 
crystal display has arranged the pixel circuit 50 in the shape of a matrix in all directions, 
The substrate of another side which has the transparent counterelectrode 70, and the 
liquid crystal layer inserted among both substrates, The scanning circuit 1 which drives 
the scanning line 100, and the data circuit 2 which drives the data signal track group 
200, The source 5 of liquid crystal drive alternating voltage which supplies the 
alternating voltage which drives liquid crystal to a counterelectrode 70, a timing signal 
VF0 and VF1, VF2, and VF3 It consists of a timing circuit 3 to generate and a central 
potential circuit 4 which supplies the main electrical potential difference VCNT of 
alternating voltage to the pixel circuit 50. The scanning line 100 and the data signal 
track group 200 go direct mutually, and the pixel circuit 50 is established in those 
intersections. Furthermore, the timing track group 300 which supplies the common line 
400 which supplies a main electrical potential difference, and a timing signal is 
arranged at the scanning line and parallel, and is connected to the pixel circuit 50. 
[0067] Drawing 9 is the block diagram showing the configuration of the pixel circuit 50 
of the liquid crystal display of the 2nd example in this invention. They are the electrical 
potential differences [ VM / VM, VM 12 /, and / 3 ] 1 corresponding to n= 3 indicative 
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datas in the pixel circuit 50. Stored memory 10, VMl, VM2, and VM3 Either is chosen 
and it changes into the sample hold circuit of the example 1 outputted as VS. Selection 
circuitry 80, VS and VFO It is controlled and consists of a switch 90 which switches 
connection relation with the common line or touch-down which is the 1st switching 
means 30 which determines the connection condition of the pixel electrode 40 and the 
common line 400. A selection circuitry 80 is VM1 at the time of VF1 = "1". It chooses and 
is VS=VM1. It outputs and is VM2 at the time of VF2 = "1". It chooses and is VS=VM2. 
It outputs and is VM3 at the time of VF3 = "1". It chooses and is VS=VM3. It outputs, 
the 1st switching means 30 the output VS of a selection circuitry 80 - VS= "1" -- or 
timing signal VFO When it is VFO = "1", the pixel electrode 40 and the common line 400 
are connected, and connection of the pixel electrode 40 and the common line 400 is 
opened at the time of VS= "0" and VFO = "0." 

[0068] Drawing 10 is a circuit diagram which realizes the pixel circuit 50 shown with 
the block diagram of drawing 9 . Memory 10 consists of n= 3 sets of memory 11, 12, and 
TFT 13, and memory space 14, 15, and 16. A selection circuitry 80 consists of an n=3 set 
x2 piece =6 piece switch 81, 82, 83, 84, 85, and TFT 86 as 2nd switching means. 
[0069] A selection circuitry 80 carries out and the switch function according to VF of the 
2nd switching means of the sample hold circuit 20 shown in an example 1 in this 
example is VFO. The switch function of the 1st switching means 30 which responded is 
constituted by the switch TFT91. 

[0070] memory TFT11 - the electrical potential difference VG of the scanning line 100 
1st subfield Tl the time of VGl = "1" - electrical potential difference VD1 of the data 
signal track group 200 sampling - VM1 =VD1 ****** it holds to memory space 14. 
[0071] memory TFT12 - the electrical potential difference VG of the scanning line 100 - 
2nd subfield T2 the time of VG2 = "1" - electrical potential difference VD2 of the data 
signal track group 200 sampling - VM2 =VD2 ****** it holds to memory space 15. 
[0072] memory TFT13 the electrical potential difference VG of the scanning line-100 - 
3rd subfield T3 the time of VG3 = "l".-- electrical potential difference VD3 of the data 
signal track group 200 sampling ~ VM3 =VD3 ****** it holds to memory space 16. 
[0073] It is the electrical potential difference VM 1 on which the switch TFT81 was held 
at memory space 14. Being in ON condition, when it is VM1 = "1", a switch TFT84 is the 
electrical potential difference VF1 of the timing track group 300. When it is VF1 = "1", it 
will be in ON condition. Therefore, the pixel electrode 40 is connected to the common 
line 400 at the time of VM1 = "1" and VF1 = "1." A switch TFT82 will be in ON condition, 
when the electrical potential difference VM 2 held at memory space 15 is VM2= "1", and 
a switch TFT85 is the electrical potential difference VF2 of the timing track group 300. 
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When it is VF2 = "1", it will be in ON condition. Therefore, the pixel electrode 40 is 
connected to the common line 400 at the time of VM2 = "1" and VF2 = "1." It is the 
electrical potential difference VM 3 on which the switch TFT83 was held at memory 
space 16. When it is VM3 = "1", it will be in ON condition, and a switch TFT86 will be in 
ON condition, when the electrical potential difference VF3 of the timing track group 300 
is VF3 = 11 1." Therefore, the pixel electrode 40 is connected to the common line 400 at the 
time of VM3 = "1" and VF3 = "1." 

[0074] A switch TFT91 is the electrical potential difference VF0 of the timing track 
group 300. When it is VF0 = "1", it will be in ON condition, and the pixel electrode 40 
and the common line 400 are connected. 

[0075] The timing chart of the signal Wave form which shows actuation of the 2nd 
example of this invention constituted as-mentioned above in drawing 11 explains to a 
detail. The signal shown in drawing 11 is the electrical potential difference VCP, the 
electrical potential difference VPX of a pixel electrode, and liquid crystal applied-voltage 
VLC=VCP-VPX of the counterelectrode 70 supplied from the electrical potential 
differences [ VM / VM, VM 12 /, and / 3 ] 1 held at the output VF0 of a timing circuit, VFl, 
VF2, VF3, and memory space 14, 15, and 16, and the alternating-voltage circuit 5. The 
output VCP of an alternating-voltage circuit is the alternating voltage on the basis of 
the electrical potential difference VCNT of a central potential circuit. 
[0076] Period TO of one frame Tl The 1st subframe of a period, and T2 The 2nd 
. subframe of a period, and T3 It is divided into the 3rd subframe of a period. .Here, it is 
T2 =2T1 and T3 =4Tl. It set up. 

[0077] the output VF0 of a timing circuit, VFl, VF2, and VF3 a period - TO it is - VF0 
The period tO of the beginning of the 1st subframe, and the period tO of the beginning of 
the 2nd subframe, And period tO of the beginning of the 3rd frame It is set to "1" and is 
VFl. It is set to "1" at the period of the 1st subframe, and is VF2. It is set to "1" at the 
period of the 2nd subframe, and is VF3. It is set up so that it may be set to "1" at the 
period of the 3rd subframe. Here, it is tO. Tl, T2, and T3 It compares and is time 
amount short enough. 

[0078] For the electrical potential difference VCP impressed to a counterelectrode 70, 
the amplitude value to the main electrical potential difference VCNT is **V0. It is the 
alternating voltage whose period is two frames, and is VF0. When it is in the condition 
of "1", it is set up so that it may become equal to the main electrical-potential-difference 
value VCNT. 

[0079] At drawing 11 , they are the outputs [ VM / VM, VM 12 I and / 1 ] 3 of memory 10. 
The case where it changes to "000" from "110" is taken for the example. Outputs VMl, 
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VM2, and VM3 of memory 10 The changing timing is VFl, VF2, and VF3, in order to be 
dependent on write-in actuation of memory 10. Period tO of the 1st subframe which does 
not synchronize in VCP It sets, and for VFO = "l", a switch TFT91 is in ON condition, 
and the pixel electrode 40 is connected to the common line 400. At this time, it is 
VCP=VCNT and the electrical potential difference impressed to liquid crystal is VLC=0. 
In the period of (Tl-t0) in the 1st continuing subframe, a switch 81, 85, 86, and TFT 91 
is in an OFF condition, the connection between the pixel electrode 40 and the common 
line 400 is opened wide, and VLC=0 is held. Continuing period tO of the beginning of the 
2nd frame It sets, and for VFO = "1", a switch TFT91 is in ON condition, and the pixel 
electrode 40 is connected to the common line 400. At this time, it is VCP=VCNT and the 
electrical potential difference impressed to liquid crystal is VLC=0. In the period of 
(T2-t0) in the 2nd continuing subframe, it is VF2 = "1" and VM2 = "1", and the pixel 
electrode 40 is connected to the common line 400. Therefore, in liquid crystal, it is 
difference electrical-potential-difference VLC=VCPVPX=V0 of VCP and 
electrical-potential-difference VPX=VCNT of a pixel electrode. It is impressed. Period tO 
of the beginning of the 3rd continuing subframe It sets, and for VFO = "1", a switch 
TFT91 is in ON condition, and the pixel electrode 40 is connected to the common line 
400. At this time, it is VCP=VCNT and the electrical potential difference impressed to 
liquid crystal is VLC=0. In the period of (T3-t0) in the 3rd continuing subframe, it is 
VF3 = "1" and VM3 = "1", and the pixel electrode 40 is connected to the common line 400. 
Therefore, in liquid crystal, it is difference electrical-potential- difference 
VLC=VCP VPX=V0 of VCP and electrical-potential-difference VPX=VCNT of a pixel 
electrode. It is impressed. Therefore, the average of the absolute value of the electrical 
potential difference impressed to liquid crystal at the 1st one frame is set to 
VAV=(0xTl+V0xT2+V0xT3)/T0=6V0xTl/T0 (=6alpha). According to this approach, it is 
possible to impress the average electrical potential difference of 2n=23=8 passage to 
liquid crystal like the 1st example, and, thereby, gradation can be displayed. 
[0080] At drawing 11 , it is VM2 to the period of the 3rd frame in the 2nd frame. And 
VM3 It has changed to "0" from "1." Since the condition of a switch TFT83 changes from 
ON to OFF at this time, the pixel electrode 40 changes to the condition of having been 
wide opened from the condition of having connected with the common line 400. 
Electrical-potential-difference VLC=-V0 currently impressed to liquid crystal at this 
time It is held. For example, period tO which becomes VFO = "1" in the 1st subframe of 
the 3rd frame following this When there is nothing, in this 1st subframe, connection of 
the pixel electrode 40 and the common line 400 is opened wide, and it is VLC=-V0. It 
becomes [ being held with as, and ] and VLC=0 of a request is not impressed. However, 
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in this example, the period tO which surely becomes VFO = "1" is formed in the 
beginning of a subframe, and it is tO. It is possible for such fault not to happen, since it 
has set up with VCP=VCNT so that it may be set to VLC=0 in a period, but to impress a 
desired electrical potential difference to liquid crystal. 

[0081] A switch 81, 82, and TFT 83 is always in an OFF condition, and it is set to VLC=0 
after the 3rd frame from which the condition of memory was set to "000." 
[0082] As mentioned above, the low-power liquid crystal display in which the gradation 
display of 2n level is possible can be offered by the memory holding n indicative datas by 
using this example. 

[0083] Furthermore, equivalent effectiveness is acquired even if it uses the 1st signal 
wave form in the 1st example, and the signal-level wave whose period is one frame 
about VCP similarly. 

[0084] Furthermore, the period of a subframe is made the same (Tl =T2 =T3) like the 
3rd signal wave form in the 1st example, and equivalent effectiveness is acquired even if 
it changes the amplitude of VCP for every subframe. Moreover, in this case, like the 4th 
signal wave form in the 1st example, even if it changes pulse width instead of the 
amplitude of VCP, equivalent effectiveness is acquired. It will be 2n if similarly the 
processing performed by n= 3 is changed into n. The gradation of level can be displayed. 
[0085] 

[Effect of the Invention]^ In case a multi-tone display is realized in the active-matrix 
liquid crystal display which contained memory according to this invention, since 
circuitry can be simplified more, the yield can be raised, as a result a manufacturing 
cost can be reduced. 

[0086] moreover, the thing which the amplitude of the liquid crystal driver voltage 
which forms a counterelectrode in the configuration of this invention and is impressed 
to it at the counterelectrode is almost equal mutually, a frame period is divided into two 
or more subframes, and the die length of the period of the divided subframe differs - a 
low power will become more possible if it forms like. Moreover, the amplitude of the 
liquid crystal driver voltage impressed to said counterelectrode is 2n, if it differs 
mutually and a frame period is divided into two or more subframes, and the die length 
of the period of the divided subframe forms so that almost equally. When it is going to 
take out the gradation of level, it can obtain only with the amplitude. 
[0087] Furthermore, if it is made for liquid crystal driver voltage to become equal to a 
main electrical potential difference at the beginning of each subframe, since the 
electrical potential difference of a pixel electrode becomes fixed and can prevent 
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malfunction of the 1st switching means, an exact display can be performed. 
DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fPrawing ll It is a block diagram showing the whole one example configuration of the 
liquid crystal display in this invention. 

[Drawing 21 In one example of the liquid crystal display in this invention, it is the block 
diagram showing the configuration of the pixel circuit 50 in the case of impressing three 
indicative datas to a data signal track group. 

fPrawing 3l One circuit diagram which realizes the pixel circuit of the liquid crystal 
display of drawing 2 . 

fPrawing 41 The timing chart showing the 1st signal wave form of the electrical 

potential difference impressed to the liquid crystal display of drawing 1 . 

fPrawing 51 The timing chart showing the 2nd signal wave form of the electrical 

potential difference impressed to the liquid crystal display of drawing 1 . 

fPrawing 61 The timing chart showing the 3rd signal wave form of the electrical 

potential difference impressed to the liquid crystal display of drawing 1 . 

fPrawing 7l The timing chart showing the 4th signal wave form of the electrical 

potential difference impressed to the liquid crystal display of drawing 1 . 

fPrawing 8] It is a block diagram showing the whole one example configuration of the 

liquid crystal display in this invention. 

fPrawing 9l In one example of the liquid crystal display in this invention, it is the block 
diagram showing the configuration of the pixel circuit 50 in the case of impressing three 
indicative datas to a data signal track group. 

fPrawing 101 One circuit diagram which realizes the pixel circuit of the liquid crystal 
display of drawing 9 . 

fPrawing 111 The timing chart showing the signal wave form of the electrical potential 
difference impressed to the liquid crystal. display of drawing 8 . 
[Pescription of Notations] 

1 [ A central potential circuit, ] A scanning circuit, 2 A data circuit, 3 - A timing 
circuit, 4 5 ■■ The source of liquid crystal drive alternating voltage, 10 Memory, 11, 12, 
13 Memory TFT, 14, 15, 16 -- Memory space, 20 - A sample hold circuit, 21, 22, 23 - 
Sampling TFT, 24 - Hold capacity, 30 - The 1st switching means, 31, 81, 82, 83, 84, 85, 
86, 91 - Switch TFT, 40 [ - A counterelectrode, 80 / - A selection circuitry, 90 / A 
switch, 100 / -- The scanning line, 200 / - A data signal track group, 300 / A timing 
track group, 400 / -- Common line. ] - A pixel electrode, 50 A pixel circuit, 60 -- Liquid 
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crystal, 70 
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